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In the Claims 

Applicant has submitted a new complete claim set showing marked up claims with 
insertions indicated by underlining and deletions indicated by strikeouts and/or double 

bracketing. 

Please amend pending claims 77, 89, 91-92, 97, 108, 139, 140, 141, and 147 as noted 
below. Please add claims 148-156. 

1 - 76 (Canceled) 

77. (Currently Amended) A method of forming a masking pattern on a surface, said 
method comprising the steps of: 

using the technique of drop-on-demand printing to deposit from droplet deposition 
apparatus a plurality of droplets of deposition material on to a surface te-ferm**a^ 
pattern, said droplets passing through an operating zone located between the deposition 
apparatus and the -urhr- H ~" de ™ sited " m <™ b1e <™ lescencc of one 

Hmplrt with t i—r nne other sue* *» pl* on said surface, and thus to form said masking 

pattern ; 

generating electromagnetic radiation ; and 

locally exposing ™* ^. position material tl io o perating z o ne to saM electromagnetic 
radiation ,u ui, tu uu ut r ol cmlrironro u f Jio p kts ont hn surface, thereby in the operatic zone, 

wWin said electromagnetic radiation is generated in such * way as to change a fluid 
pro perty of said d e position material so as to contr ol said coal escence and thus to controllag the 
solidity of the masking pattern. 

78. (Original) A method according to Claim 77, wherein the formation of the masking 
pattern is controlled so that the masking pattern has predetermined structural properties. 

79. (Original) A method according to Claim 77, wherein the operating zone extends from 
the deposition apparatus to the surface. 
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80. (Original) A method according to Claim 77, wherein relative movement is effected 
between the deposition apparatus and the surface so as to move said operating zone across the 
surface during formation of the masking pattern. 

81 . (Original) A method according to Claim 77, wherein the local environment of the 
operating zone is controlled so as to control the Coalescence of the droplets on the surface. 

82. (Original) A method according to Claim 77, wherein the local environment of the 
operating zone is controlled so as to control the spreading of the droplets oh the surface. 

83. (Original) A method according to Claim 77, wherein the local environment of the 
operating zone is controlled so as to control placement of the droplets on the surface. 

84. (Original) A method according to Claim 77, wherein the local temperature of the 
operating zone is controlled so as to control the rate of solidification of the droplets on the 
surface. 

85. (Original) A method according to Claim 77, wherein the local atmosphere of the 
operating zone is controlled. 

86. (Original) A method according to Claim 85, wherein an at least partial vacuum is 
generated in the operating zone so as to substantially avoid contamination of the droplets 
during passage from the deposition apparatus to the surface. 

87. (Original) A method according to Claim 85, wherein a pressure differential extending 
between the deposition apparatus and the surface is established in the operating zone. 

88. (Original) A method according to Claim 85, wherein an inert or reactive gas is 
introduced into the operating zone during droplet deposition. 
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89. (Currently Amended) A method according to Claim 77, wherein the duration of the 
leeal exposure of the operating zone to electromagnetic radiation is controlled so as to control 
the spreading of the droplets on the surface, thereby controlling the resultant shape of the 
masking pattern. 

90. (Original) A method according to Claim 77, wherein the intensity of electromagnetic 
radiation is controlled so as to control the spreading of the droplets on the surface, thereby 
controlling the resultant shape of the masking pattern. 

91. (Currently Amended) A method according to Claim 77, wherein the operating zone 
extends to the surface, and local exposure of the operating zone to electromagnetic radiation is 
carried out subsequent to the deposition of droplets passing through the operating zone. 

92. (Currently Amended) A method according to Claim 91 , wherein the time period 
between the deposition of droplets on die surface and said iecal exposure is controlled so as to 
control spreading of the droplets on the surface. 

93. (Original) A method according to Claim 92, wherein said time period is in the range 
from 1 to 2000 ms. 

94. (Original) A meuiod according to Claim 93, wherein said time period is in the range 
from 50 to 300 ms. 

95. (Original) A method according to Claim 77, wherein said electromagnetic radiation is 
emitted from a source integral with said deposition apparatus. 

96. (Original) A method according to Claim 95, wherein said electromagnetic radiation is 
emitted from a plurality of sources spaced along the deposition apparatus. 



-788940.1 



PAGE 10125 * RCVD AT 4/28/2004 3:26:23 PM [Eastern Daylight Time] » SVR:USPT0-EFXRF-1/3 • DNIS:8729306 • CSID:6177202441 1 DURATION (mnKs):06-26 



APR 28 2004 15:20 FR WOLF GREENFIELD 6177202441 TO 1 7038723306B5834 P. 11 



s Art Unit: 1762 

Serial No.: 09/937,979 °- 

Conf.No.: 8937 

97. (Currently Amended) A method according to Claim 77, wherein the electromagnetic 
radiation comprises at least one of ultra violet, visible light, infra red, and microwaves and 
alpha particles . 

98 (Original) A method according to Claim 77, wherein multiple wavelengths of 
electromagnetic radiation are co-incident sequentially or in parallel on the deposited droplets. 

99. (Original) A method according to Claim 77, wherein the electromagnetic radiation is 
emitted from at least one light emitting diode. 

100. (Original) A method according to Claim 99, wherein the electromagnetic radiation is 
emitted from an independently addressable array of light emitting diodes. 

101. (Original) A method according to Claim 77, wherein the electromagnetic radiation is 
emitted from a semiconductor quantum-well solid state laser. 

102. (Original) A method according to Claim 101, wherein the electromagnetic radiation is 
emitted from an independently addressable array of semiconductor quantum-well solid state 
lasers. 

103. (Original) A method according to Claim 77, wherein the electromagnetic radiation is 
emitted from at least one light emitting polymer . 

104. (Original) A method according to Claim 103, wherein the electromagnetic radiation 
emitted from said light emitting polymer is filtered to select a particular wavelength of 
electromagnetic radiation. 

105. (Original) A method according to Claim 77, wherein the electromagnetic radiation is 
emitted from a microwave initiated gaseous discharge radiation source. 
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106. (Original) A method according to Claim 77, wherein the electromagnetic radiation is 
emitted from a plurality of optical fibres. 

107. (Original) A method according to Claim 77, wherein the electromagnetic radiation 
emitted is focused on the droplets. 

108 (Currently Amended) A method according to Claim 77, wherein, subsequent to the 
M exposure of the operating zone to electromagnetic radiation, the deposited masking 
pattern is fully exposed to electromagnetic radiation so as to ensure that the deposited droplets 
are cured. 

109 (Original) A method according to Claim 77, wherein the distance between the 
deposition apparatus and the surface is controlled during droplet deposition so as to control the 
time taken for a droplet to pass from the deposition apparatus on to the surface. 

110. (Original) A method according to Claim 109, wherein said distance is in the range from 
0.5 to 2 mru. 

HI. (Original) A method according to Claim 1 10, wherein said distance is in the range ftom 
0.75 to 1.25 mm. 

1 12. (Original) A method according to Claim 77, wherein the deposited masking pattern is 
imaged using imaging apparatus integral with the deposition apparatus. 

113. (Original) A method according to Claim 77, comprising the step of controlling the 
surface energy of the surface prior to droplet deposition. 

114. (Original) AmethodaccordingtoClaimllS.whereinthesurfaceissubjectedtoat 
least one of abrasion, polishing, ozone treatment, plasma exposure and surface coating prior to 
droplet deposition. 
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115. (Original) A method according to Claim 77, wherein the droplets are deposited from a 
droplet deposition printhead comprising a deposition chamber for housing said deposition 
material, an outlet nozzle in fluid communication with said deposition chamber, and means for 
ejecting droplets of deposition material from said deposition chamber through said outlet 

nozzle. 

116. (Original) A method according to Claim 1 1 5, wherein the droplets are deposited from a 
plurality of said printheads. 

117. (Original) A method according to Claim 116, wherein the masking pattern is formed 
from a plurality of deposition materials, each deposition material being deposited from 
respective deposition printhead. 

1 18. (Original) A method according to Claim 1 15, wherein the outlet nozzle is selectively 
covered to substantially prevent entry of electromagnetic radiation into the deposition 

printhead. 

1 19. (Original) A method according to Claim 1 15, wherein said nozzle is cleaned after 
ejection of a droplet from said deposition chamber. 

120. (Original) A method according to Claim 115, wherein said outlet nozzle is selectively 
covered by a nozzle shutter, said shutter comprising means for cleaning said nozzle. 

121. (Original) A method according to Claim 120, wherein said outlet nozzle is cleaned by a 
movable wiper blade attached to said nozzle shutter. 

122. (Original) A method according to Claim 120, wherein residual deposition material 
removed from said nozzle by said cleaning means is transferred to a reservoir housed with said 
deposition printhead. 
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123. (Original) A method according to Claim 77, wherein the surface is disposed on a 
flexible sheet connected between two reels, said reels being rotated to move the surface relative 
to the deposition apparatus. 

124. (Original) A method according to Claim 77, comprising the step of at least partially 
removing said deposited masking pattern. 

125. (Original) A method according to Claim 77, wherein said masking pattern is a three- 
dimensional masking pattern. 

126. (Original) A method according to Claim 125, wherein said masking pattern comprises a 
plurality of layers of deposition material, said layers being sequentially deposited on said 
surface. 

127. (Original) A method according to Claim 126, wherein each layer has a respective 
shape. 

128. (Original) A method according to Claim 125, wherein said masking pattern is formed 
from a multiplicity of droplets deposited at a plurality of deposition sites on the surface, 
droplets being deposited at each of said sites in turn. 

129. (Original) A method according to Claim 77, wherein said masking pattern comprises a 
solder reflow mask. 

1 30. (Original) A method according to Claim 129, wherein said mask is formed from one of 
silicone, polyimide, polytetrafluoroethylene and epoxy. 

131. (Original) A method according to Claim 77, wherein said masking pattern is an etching 
mask. 
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132. (Original) A method according to Claim 131, wherein said etching mask is formed 
from an organic-inorganic fluid. 

133. (Original) A method according to Claim 131 , wherein said etching mask is formed 
from one of epoxy, polycarbonate, silicon, polytetrafluoroethylene, 
polychlorotrifluoroethylene, polyimide, polyisoprene and polypropylenepolystyrene. 

134. (Original) A method according to Claim 77, wherein said masking pattern is an 
electrically conductive mask. 

135. (Original) A method according to Claim 134, wherein said mask is formed from one of 
carbon-based and metal acetate-based material. 

136. (Original) A method according to Claim 77, wherein said masking pattern is a 
decorative masking pattern. 

137. (Original) A method according to Claim 77, wherein said masking pattern is an ion 
implantation mask. 

138. (Original) A method according to Claim 77, wherein said masking pattern is a 
confinement well mask. 

139. (Currently Amended) A method of forming a spacer pattern on a surface, said method 

comprising the steps of: 

using the technique of drop-on-demand printing to deposit from droplet deposition 
apparatus a plurality of droplets of d^sition material on to a surface to fo r m a s pac e r pattern , 
said droplets passing though an operating zone located between the deposition apparatus and 
the „nd «,id dro plets being de posited so ^ To cna h1e coalescence of one such droplet 

with at least one other such dmplat on said su rfac e, a nd th us to form said spacer patter n; 

penerating electromapnet radiation : and 



788940,1 



PAGE 15/25 * RCVD AT 4/28/20O4 3:26:23 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/3 * DNIS:8729306 * CSID:6177202441 * DURATION ^im-ss):06-26 



APR 



28 2004 15:22 FR WOLF GREENFIELD G177202441 TO 1703872930685834 P. 16 



Serial No, 09/937,979 "10- Art Unit: 1762 

Conf.No.: 8937 

locally exposing ™* de position material t he operating zone to sjudjslectromagnetic 
radiation m oj Lu oontrol coal tu oonco of d r n r 1a, u u the surface fhcm h y in the opiating zone , 

wherein said ele^romagnetic rad iation is generated in such a way as to change a fluid 
pro perty of said deposition material so as to cont rol said coalescence and thus to controllmg the 
solidity of the spacer pattern. 

140. (Currently Amended) A method of forming a circuit pattern on a circuit board, said 

method comprising the steps of: 

using the technique of drop-on-demand printing to deposit from droplet deposition 
apparatus a plurality of droplets nfri position material on to said circuit board to at least 
partially fill via holes formed in the circuit board, said droplets passing through an operating 
zone located between the deposition apparatus and the surface,, and said droplets being 
A^u-A ac tn enable c c~i«™n«.. "f «nc such droplet with at lr H <f one other such droplet, 
and thus to fill said via holes ; 

generating ft lectr omagn etic radiation; and 

locally exposing caiH denosition material the operat i ng z ea e to said electromagnetic 
radiation *hi, l o oontr o l cool aou i co of dropl^ ua die ditu lt bo ard, tWh y in the operating 
zone. 

wherein said electromagnetic radiation is generated in s uch a way as to change a fluid 
prnnertv of said d <T"sit.inn materi al so as to control said coalescen ce and thus to controlling the 
filling of the via holes. 

141. (Currently Amended) A method of forming a relief pattern on a surface, said method 

comprising the steps of 

selectively irradiating a charged roller to selectively remove the charge on portions of 

the roller; 

using the technique of drop-on-demand printing to deposit from droplet deposition 
apparatus a plurality of droplets of de position material on to the charged portions of the roller, 
said droplets passing through an operating zone located between the deposition apparatus and 
the ™i W, and **id dro plets being deposited so as to enable coalescence of one such droplet 
with at least one other such dronlet o n said charged portions of said roller ; 
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generating electromagnetic radiation ; 



leodly exposing ^ ^ position material the operating zone to said electromagnetic 
radiation a e-aa to control coalescence of droplets on the ohm-god portions of the roller, ther e by 



transferring the deposited material from the roller on to a surface to form a relief partem 
on said surface* 

wWin said electro magnetic radiation is genera ted in such a wav as to change a fluid 
pmnertv of said ^ deposition material so as to c ontrol s aid coale scence and thus to control the 
structure of the pattern formed on the roller . 

142. (Original) A method according to Claim 141, wherein the relief pattern formed on the 
surface is subsequently heated to effect material coalescence. 

143. (Original) A method according to Claim 141, wherein the relief pattern formed on the 
surface is subsequently subjected to radiation curing to effect material coalescence. 

144. (Original) A method according to Claim 141, wherein the relief pattern comprises an 
organic electrode. 

145. (Original) A method according to Claim 141 , wherein said relief pattern comprises an 
opto-electronic device. 

146. (Original) A method according to Claim 141, wherein the relief pattern comprises a 
masking pattern. 

1 47. (Currently Amended) Droplet deposition apparatus comprising a deposition chamber 
for housing deposition material, an outlet nozzle in fluid communication with said deposition 
chamber, means for ejecting droplets of deposition material on demand from said deposition 
chamber through said outlet n02zle on to a surface, means for defining an operating zone 
through which droplets pass between the outlet nozzle and the surface, means for generating 
electromagnetic radiation, and means for loc a lly exposing the operating zone to said 



controlling the structure of tho patt e i 




in the operating zone ; and 
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electromagnetic -»«-* ™ ™* ™eans for generating eleptromapnetic radiationjs 

tn panerate said electromagnetic ra diatio n in such a way as to change a fluid property 
nf^id ^ position material so as to control coalescence of droplets on the surface. 

148. (New) A method according to Claim 77, wherein said fluid property comprises at least 
one of rheology, chemical cross-Unking, and viscosity. 

149. (New) A method according to Claim 77, wherein said exposure to electromagnetic 
radiation occurs at least partially in-flight. 

150. (New) A method according to Claim 77, wherein spreading of said deposition material 
on the surface is arrested within about 1 millisecond of deposition on said surface. 

151. (New) A method according to Claim 77, wherein said coalescence occurs within 10 
microseconds of deposition of said one such droplet. 

1 52. (New) A method according to Claim 95, wherein said electromagnetic radiation is 
emitted from a source integrated with a printhead. 

153. (New) A method according to Claim 101, wherein said laser is integrated with a 
printhead. 

1 54. (New) A method of forming a circuit pattern on a circuit board, said method comprising 
the steps of: 

using drop-on-demand printing to deposit from a droplet deposition apparatus at least one 
droplet of deposition material on to said circuit board to at least partially fill a via hole formed in 
the circuit board, said at least one droplet passing through an operating zone located between the 
deposition apparatus and the surface; 

generating electromagnetic radiation; and 

exposing said deposition material to said electromagnetic radiation in the operating zone, 
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wherein said electromagnetic radiation is generated in such a way as to change a fluid 
property of said deposition material so as to control surface tension of said at least one droplet on 
said circuit board and thus to control the filling of the via hole. 

1 55. (New) Droplet deposition apparatus according to Claim 147 comprising a printhead, 
wherein said means for exposing the operating zone to said electromagnetic radiation is 
integrated with said printhead, 

156. (New) Droplet deposition apparatus according to Claim 147, wherein said means for 
exposing the operating zone to said electromagnetic radiation comprises a semiconductor 

quantum-well solid state laser. 
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